Biotherapeutic Discovery

OPEN a ACCESS Freely available online

Journal of Nanomedicine &

Perspective

Liposomes in Dermatology: Applications and Innovations

James Doub’

Department of Microbiology, Cornell University, New York, USA

DESCRIPTION

Liposomes, microscopic spherical vesicles composed of lipid
bilayers, have emerged as a revolutionary tool in dermatology.
These nano-sized carriers offer numerous advantages for topical
and systemic delivery of therapeutic agents, making them an
indispensable component in the treatment and management of
various skin conditions. This article exhibits the applications and
innovations of liposomes in dermatology, highlighting their role
in enhancing drug delivery, improving therapeutic efficacy, and
providing new avenues for skin care and treatment.

The basics of liposomes

Liposomes are versatile delivery vehicles formed by phospholipid
bilayers that encapsulate aqueous compartments. Their structure
mimics biological membranes, which makes them biocompatible
and suitable for delivering both hydrophilic and hydrophobic
drugs. Liposomes can vary in size from Small Unilamellar
Vesicles (SUVs) to Large Multilamellar Vesicles (MLVs), allowing
for customization based on the specific requirements of the
therapeutic application.

Advantages of liposomes in dermatology

Enhanced penetration and absorption: The stratum corneum,
the outermost layer of the skin, acts as a barrier to drug
penetration. Liposomes can enhance the delivery of active
ingredients through this barrier by merging with the skin’s lipid
layers, facilitating deeper penetration and improved absorption.

Controlled release: Liposomes can encapsulate drugs and release
them in a controlled manner, which is particularly beneficial for
sustained therapeutic effects. This controlled release mechanism
helps in maintaining consistent drug levels in the skin, reducing
the frequency of application and improving patient compliance.

Targeted delivery: By modifying the surface characteristics of
liposomes, such as charge and ligand attachment, they can be
engineered to target specific cells or tissues. This targeting
capability is valuable in dermatology for directing therapeutic

agents to affected areas, minimizing systemic exposure and side
effects.

Reduced toxicity and irritation: Encapsulation of drugs within
liposomes can mitigate the adverse effects of certain drugs by
preventing direct contact with the skin. This is especially
important for potent drugs that may cause irritation or allergic
reactions when applied topically.

Applications of liposomes in dermatology

Anti-aging and cosmetic applications: Liposomes have gained
significant popularity in the cosmetic industry due to their
ability to enhance the delivery of active ingredients like vitamins,
and  peptides. For liposomal
encapsulation of vitamin C, a powerful antioxidant, enhances its
stability and penetration into the skin, promoting collagen
synthesis and reducing signs of aging. Similarly, liposomes
loaded with hyaluronic acid can improve skin hydration and
elasticity.

antioxidants, instance,

Treatment of skin disorders: Liposomes are used to deliver
drugs for treating various skin disorders, including psoriasis,
eczema, and acne. For example, corticosteroids, commonly used
in treating inflammatory skin conditions, can be encapsulated in
liposomes to enhance their efficacy and reduce side effects.
Liposomal formulations of retinoids are employed in acne
treatment, providing better drug penetration and minimizing
irritation.

Wound healing: Liposomes play a important role in enhancing
wound healing by delivering growth factors, antimicrobial agents,
and anti-inflammatory drugs to the wound site. They can be
to provide a moist

and prevent

incorporated into wound dressings

environment, promote tissue regeneration,
infection. Liposomal encapsulation of silver nanoparticles, for
instance, has shown promise in accelerating wound healing and

reducing bacterial load.

Photo protection: Liposomes are used in sunscreens and photo
protective formulations to improve the delivery and efficacy of
Ultra Violet (UV) filters. Liposomal encapsulation of UV filters
like titanium dioxide and zinc oxide enhances their stability and
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distribution on the skin, providing better protection against
harmful UV radiation. This innovation reduces the risk of
sunburn, premature aging, and skin cancer.

drug delivery: Liposomes facilitate the

transdermal delivery of drugs, offering a non-invasive alternative

Transdermal

to injections and oral medications. This approach is beneficial
for delivering systemic therapies through the skin, providing
steady and controlled drug release. Transdermal liposomal
been delivering pain relief

patches have explored for

medications, hormones, and anti-inflammatory drugs.

Innovations in liposomal technology

The field of liposomal technology is continually evolving, with
innovations aimed at improving the efficiency and functionality
of liposome-based drug delivery systems.

Stealth liposomes: Stealth liposomes are modified with
Polyethylene Glycol (PEG) on their surface, which helps them
evade the immune system and prolongs their circulation time in
the body. This modification is particularly useful for systemic
drug delivery and has potential applications in treating systemic
dermatological conditions.

Thermosensitive liposomes: Thermosensitive liposomes are
designed to release their contents in response to temperature
changes. These liposomes can be used in conjunction with
external heat sources or hyperthermia treatment to achieve
controlled drug release at specific skin sites. This technology is
being explored for targeted cancer therapy and localized
treatment of skin infections.

PH-sensitive liposomes: PH-sensitive liposomes release their
encapsulated drugs in response to pH changes, making them
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suitable for targeting inflamed or infected skin areas where the
pH is altered. This approach enhances the precision of drug
delivery, ensuring that the therapeutic agents are released only at
the desired site of action.

Ligand-targeted liposomes: Ligand-targeted liposomes are
engineered by attaching specific ligands to their surface, which
allows them to bind to particular receptors on skin cells. This
targeted delivery system can improve the efficacy of treatments
for conditions like melanoma and other skin cancers by
directing chemotherapeutic agents specifically to cancer cells.

Multi-functional liposomes: Recent advancements have led to
the development of multi-functional liposomes that can carry
multiple therapeutic agents simultaneously. These liposomes are
designed to deliver a combination of drugs, providing a
synergistic effect and improving the overall therapeutic outcome.
For example, liposomes containing both anti-inflammatory and
antimicrobial agents can be used to treat infected wounds more
effectively.

CONCLUSION

Liposomes have revolutionized the field of dermatology by
offering innovative solutions for drug delivery and skin care.
Their ability to enhance penetration, provide controlled release,
and reduce toxicity makes them an ideal carrier for various
therapeutic agents. As
progresses, new and improved formulations continue to emerge,
promising better treatments for skin disorders and improved
cosmetic outcomes. The future of dermatology is undoubtedly
intertwined with the advancements in liposome research, paving

research in liposomal technology

the way for more effective and patientfriendly therapeutic
options.
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